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Table 1. Descriptive data for patellar mobility.
Patellar Mobility Male Female P Value (95% Cl)
SPD (mm) 14.3 ± 4.0 13.7 ± 3.5 .29 (0.41, 1.64)
IPD (mm) 16.5 ± 3.3 15.4 ± 3.7 .02 (0.17, 2.11)
PL (mm) 54.5 ± 5.2 48.6 ± 4.2 .01 (4.58, 7.20)
SPMI (%) 26.6 ± 8.0 30.6 ± 6.9 .82 (-3.97, 0.29)
IPMI (%) 28.4 ± 7.4 31.9 ± 8.3 .13 (-3.38, 0.83)
SPD, superior patellar displacement; PL, patellar length; SPMI, superior patellar mobility index [(SPD ÷ PL) 100]; IPD, inferior patellar displacement; IPMI, downward patellar
mobility index [(IPD ÷ PL) 100. Values are mean ± Standard deviation.
Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416 A377Fig. 1. Components of patellofemoral arthrometer: (1) base, (2) digital
caliper, (3) adjustable laser module arm, (4) plane adjuster, (5) clamping
mechanism, (6) thigh strap, and (7) ﬁxed arm.
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DO ADDITIONAL PROPRIOCEPTION EXERCISES TO STABILIZATION
EXERCISES HAVE MORE BENEFICIAL EFFECTS ON PAIN, MUSCLE
STRENGTH AND FUNCTIONALITY IN CHRONIC LOW BACK PAIN?
G. Cos¸kun, F. Can. Hacettepe Univ., Ankara, Turkey
Purpose: This study has been carried out to investigate the efﬁcacy of
proprioception exercises in addition to stabilization exercises on pain
intensity level, muscle strength and functionality in patients with
chronic low back pain.
Methods: 16 female and 14 male, a total of 30 patients with chronic low
back pain have been recruited in this study. They have been divided into
two similar groups as Group 1 ( n1 ¼15) and Group 2 ( n2¼15). Their
mean age was 33.4±13.6 years for Group 1 and 31.3±11.3 years for
Group 2. Previous surgery, acute disc diseases, rheumatic diseases,
metabolic diseases, spinal stenosis, enfections, vertebral fractures and
malignancy were the exclusion criteria. Patients in Group 1 (Stabiliza-
tion Group) have been treated with stabilization exercises while
patients in Group 2 ( Stabilizationþproprioception) have got proprio-
ception exercises in addition to stabilization exercises in their rehabil-
itation program. Visual Analogue Scale has been used to measure pain
intensity level and Oswestry Functional Scale for assessing functional
level of the back. Their back and abdominal muscle strength had been
analysed with Biodex System Pro 3 Isokinetic System. Treatment period
for the both groups was 6 weeks with 3 sessions per week.
Results: There was signiﬁcant pain relief in resting and activity for the
both groups after the treatment, but the differences between the groups
were not signiﬁcant. Both groups had obvious improvements in peak
torque and average peak torque values of trunk ﬂexors and extansors
after the rehabilitation. Peak torque/ body weight both for ﬂexors and
extansor have increased in Group 1. Group 2 has showed signiﬁcant
improvement in peak torque / body weight value for the ﬂexors, but not
for the extansors. There were no signiﬁcant differences in various ﬂexor
and extensor muscle strength values between the groups. Group 1 and
Group 2 have showed singiﬁcant improvements in their functional level
after the treatment. The functional score was 3.9±2.9 points for the
Group 1 (before: 7.7±2.7 points) and, 3±1.3 points for the Group 2
(before: 8.9±3.1 points) after the rehabilitation. However, The groups
did not differ signiﬁcantly for it (p> 0.05).Conclusions: The effects of stabilization exercises and stabilizationþ
proprioception exercises have been found similar. Each of them have
beneﬁcial effect in rehabilitation of chronic low back pain. Although
both exercises can be used to relieve pain, to increase muscle strength
and to enhance back functions for the patients with chronic low back
pain, the future studies will be needed to clarify the additional effects of
proprioception.
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IMMEDIATE EFFECTS OF DIFFERENT ELASTIC TAPING TECHNIQUES
ON PAIN, ISOKINETIC MUSCLE STRENGTH, PROPRIOCEPTION AND
FUNCTIONAL PERFORMANCE IN PATIENTS WITH KNEE
OSTEOARTHRITIS: PLACEBO CONTROLLED, DOUBLE-BLINDED
CROSS STUDY
N. Bek, S. Tas¸, S. Güneri, Z. Erden. Hacettepe Univ., Ankara, Turkey
Purpose: Purpose of this study was to determine the immediate effects
of two different elastic taping techniques on pain, proprioception, iso-
kinetic muscle strength and functional performance in individuals with
knee osteoarthritis.
Methods: Twenty-four female patients ages between 42-64 years were
diagnosed with bilateral knee osteoarthritis included in this study. The
protocol consisted of assessing same patients in four conditions which
were without taping, placebo taping, Kinesiotaping and Dynamic Tap-
ing with 3 days interval. Pain intensity was evaluated by using visual
analog scale (VAS) before taping, twentieth minute after taping and
after stair ascending and descending. Quadriceps isokinetic muscle
strength was tested with Biodex System 3 dynamometer at velocities of
90/s, 120/s and 180/s. Patients’ knee proprioception was assessed at
30, 45 and 65 and functional performance of patients was evaluated
with 50m walking, stair ascending and descending, timed up and go
and 5 repeated sit down-stand up tests. All measurements were taken
with 3 days interval in the same turn and at the same time of the day by
a physiotherapist who was blinded to the applications.
Results: No difference was found at peak torque and total work of three
angular velocities (90, 120 and 180/s) (p>0.05). Results of pain inten-
sity, functional performance and knee proprioception were similar for
every each conditions (p>0.05).
Conclusions: Kinesiotaping and Dynamic Taping had no negative
immediate effects on pain, muscle strength, proprioception and func-
tional performance in knee osteoarthritis.
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OBJECTIVE AND SUBJECTIVE CLINICAL OUTCOMES FOLLOWING
ANKLE FRACTURE: DIFFERENCES BETWEEN FRACTURE
CLASSIFICATION AND CONTROLS
G. Segal y, A. Mor y, A. Elbaz y, A. Parsi y, Z. Heller z, E. Palmanovich z,
M. Nyska z, Z. Feldbrin x, B. Kish z. yApos Med. and Sports Technologies,
Herzliya, Israel; zMeir Med. Ctr., Kfar-Saba, Israel; xWolfson Med. center,
Holon, Israel
Purpose: Ankle fractures are one of the most common injuries of the
lower limb. There is, however limited information regarding differences
in gait patterns and clinical symptoms between fracture severity clas-
siﬁcations. The purpose of the current study was to examine objective
and subjective differences between three severity groups of ankle
fractures patients compared to healthy controls.
Methods: This was a case-controlled prospective study. 92 patients
with an ankle fracture injury of which 41 patients were eligible to
participate in the study. 24 healthy people served as controls. All
patients underwent a computerized gait test, completed self-assess-
ment questionnaires (The Foot and Ankle Outcome Score (FAOS) and
the SF-36), evaluated with the American Foot and Ankle Score (AOFAS)
Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416A378form and completed the 6-minwalk test. The control group performed a
computerized gait test and completed the SF-36 health survey.
Results: All ankle fracture patients presented compromised gait pat-
terns and limb symmetry compared to controls (P<0.05). Ankle fracture
patients also had lower SF-36 scores compared to controls (P<0.05).
Signiﬁcant differences were found between the unimalleolar group
compared to the bimalleolar and trimalleolar groups in most parame-
ters, except for the FAOS scores. There were no signiﬁcant differences
between the bimalleolar fracture group and the trimalleolar fracture
groups.
Conclusions: Although all fracture severity classiﬁcation groups pre-
sented a compromised gait pattern and worse clinical symptoms
compared to controls, it seems that patients with a unimalleolar frac-
ture is a different group compared to bimalleolar and trimalleolar
fracture. Furthermore, it seems that bimalleolar fracture and tri-
malleolar fracture affect the gait pattern and clinical symptoms to an
equal extent, at least in the short-term.
Spine & Intervertebral Disc
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MULTI-ARRAY AND MASS SPECTROMETRIC ANALYSIS OF PLASMA
FROM PATIENTS WITH SPINAL DISORDERS: ATTEMPTING TO
IDENTIFY NOVEL BIOMARKERS
A. Segar y,z, J. Fairbank y,z, H. Kramer x, S. Turner k, J. Menage k,
S. Roberts k, J. Urban x. yNufﬁeld Dept. of Orthopaedics, Rheumatology
and Musculoskeletal Sci., Univ. of Oxford, Oxford, United Kingdom;
zNufﬁeld Orthopaedic Ctr., Oxford Univ. Hosp. NHS, Oxford, United
Kingdom; xDept. of Physiology, Anatomy and Genetics, Univ. of Oxford,
Oxford, United Kingdom; k Spinal Studies & ISTM (Keele Univ.), Robert
Jones & Agnes Hunt Orthopaedic Hosp., Oswestry, United Kingdom
Purpose: Plasma biomarkers have the potential to be useful for helping
to deﬁne phenotypes, classify patients and predict disease progression
and treatment response. To date, there have been few investigations of
biomarkers in patients with spinal disorders. We used two different
techniques, a targeted and an unbiased approach, to examine levels of
plasma proteins in patients in comparison to those in controls.
Methods: Patients were recruited from two tertiary spinal units and
blood was collected at the time of surgery. Baseline patient information
included age, height, weight, diagnosis and symptom severity. Plasma
was extracted within one hour of blood collection and stored at -80C.
Subsequent analysis was by mass spectrometry (MS) and quantiﬁcation
of 10 pro- and anti-inﬂammatory cytokines (IFNg, IL1b, IL2, IL4, IL6, IL8,
IL10, IL12, IL13 and TNFa).
Results: The study population consisted of 49 patients (36 with disc
herniation (DH) and 13with spinal stenosis (SS)) and 6 healthy controls,
the mean ages being 52 and 53 years, respectively. Of the pro-inﬂam-
matory cytokines, TNF-a was signiﬁcantly higher in all patients than
controls, particularly those with spinal stenosis (p<0.05). Higher IL-6
was associated with severe pain, but not signiﬁcantly (p¼0.07). Ele-
vated IL-8 was associated with longer duration of symptoms (p<0.05).
From MS, we identiﬁed proteins that were present in plasma of all
patients but not in any controls. These included lumican (a small leu-
cine-rich proteoglycan), clusterin (inﬂammation and apoptosis) and
complement C4b, 5, 6, 7, 9 (innate immunity).
Conclusions: Raised plasma pro-inﬂammatory cytokines may contrib-
ute to and potentiate pain and disc degeneration. The novel biomarkers
identiﬁed byMS provide a new avenue for investigating causes of spinal
disorders and pain. In particular, complement, part of the innate
immune system, has been implicated in osteoarthritis and its role in
disc degeneration should be further investigated.
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OBESITY IS ASSOCIATED WITH A CLINICAL DIAGNOSIS OF LUMBAR
SPINE STENOSIS BUT NOT LUMBAR DISC HERNIATION OR
DEGENERATIVE SPONDYLOLISTHESIS
A. Segar y,z, J. Urban x, J. Fairbank y,z, A. Judge y. for the Genodisc
ConsortiumyNufﬁeld Dept. of Orthopaedics, Rheumatology and
Musculoskeletal Sci., Univ. of Oxford, Oxford, United Kingdom; zNufﬁeld
Orthopaedic Ctr., Oxford Univ. Hosp. NHS Trust, Oxford, United Kingdom;
xDept. of Physiology, Anatomy and Genetics, Univ. of Oxford, Oxford,
United KingdomPurpose: Clarifying a clinical phenotype is important as it provides a
deeper understanding of patients and will help to guide further
research and treatment modalities. The aim of this study was to identify
predictors of the clinical diagnosis of lumbar disc herniation (LDH),
lumbar spine stenosis (LSS), spondylolisthesis (DS) and non-speciﬁc
back pain (NSBP), with a focus on obesity.
Methods: Patients were recruited as part of the pan-European Genodisc
study. In total, 2636 patients were enrolled across six tertiary spine
centres. At presentation, patients were seen by the treating surgeon and
using all available clinical information, placed into one or more of the
diagnostic categories LDH, LSS, DS and NSBP. Patients can exhibit clin-
ical features of more than one category and were categorised accord-
ingly. Multivariate logistic regression was used to model the
relationship between the diagnoses and BMI. Given the comprehensive
data, we were able to correct for multiple clinical confounders.
Results: LDH was the most common diagnosis followed by LSS, DS and
ﬁnally, NSBP. There was considerable overlap between these four cat-
egories. Of those with LDH, 20% shared a diagnosis of LSS (see ﬁgure). In
the multivariate analysis, there was no relationship between BMI and a
diagnosis of LDH (1.01 [95% CI 0.93,1.11]). Age which was the strongest
negative predictor of LDH. Both BMI (OR 1.21 [95% CI 1.10, 1.33]) and age
(OR 2.04 [95% CI 1.88, 2.21]) were associated with increased odds of LSS.
The relationship between BMI and DS or NSBP was not signiﬁcant.
Smoking was positively associated with LSS and LDH.
Conclusions: This analysis presents a pragmatic approach to under-
standing phenotypic features of common spinal diagnoses. There was
considerable overlap in diagnosis, indicating that patients have com-
plex presentation patterns. We also deﬁned other strong associations
that may inform clinical understanding of patients and guide further
research.
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THE INFLUENCE OF OBESITY ON BACK AND LEG PAIN IN SPINAL
PATIENTS: A STUDY OF 2,636 PATIENTS
A. Segar y,z, J. Urban x, J. Fairbank y,z, A. Judge y. for the Genodisc
ConsortiumyNufﬁeld Dept. of Orthopaedics, Rheumatology and
Musculoskeletal Sci., Univ. of Oxford, Oxford, United Kingdom; zNufﬁeld
Orthopaedic Ctr., Oxford Univ. Hosp. NHS Trust, Oxford, United Kingdom;
xDept. of Physiology, Anatomy and Genetics, Univ. of Oxford, Oxford,
United Kingdom
Purpose: : The 2010 Global Burden of Diseases Study found low back
pain (BP) to be the leading cause of disability worldwide and placed an
urgent call to understand further the predictors. Obesity is a possible
predictor as it has been associated with increased low back pain in a
small number of population studies. The relationship in patients in
unknown but it is important since patients are those who present to
surgeons, rheumatologists and physiotherapists daily. The aim of this
study was to identify the relationship between obesity, quantiﬁed by
body mass index (BMI), and both back and leg pain in spinal patients.
Methods: The Genodisc Study was a large prospective study of patients
presenting to tertiary EU spinal units, which recruited 2636 patients
between 2008 and 2013. Patients scored both back and leg pain in the
range 0-10 using a visual analogue scale. Multivariate linear regression
was used to model the relationship between BMI and pain. Potential
confounders included in the model were: age, Zung Depression score,
episodes of sport, gender, disability beneﬁt, family history, previous
